In 2013 all ECB publications feature a motif taken from the €5 banknote.
1

Non-technical summary
The sharp global economic downturn in 2008/09 has nurtured fears that governments might resort to trade protectionism in order to support their economies by sheltering them from foreign competition. As the experience of the Great Depression in the 1930s has vividly illustrated, such a policy response is likely to trigger retaliatory action and thereby to deepen the recession significantly. The fear of a protectionist response to the financial crisis is well-founded, in particular given the robust empirical evidence for the time period prior to the financial crisis showing that governments were more likely to erect trade barriers whenever their economies experienced recessions and/or losses in competitiveness through an appreciation of the real exchange rate. Interestingly, despite this historically well-documented relationship between growth, competitiveness and trade protectionism on the one hand and the deep recession of the global economy on the other hand, existing data suggests that recent trade policies of G20 economies have not been particularly protectionist. This phenomenon raises the question whether the relationship between protectionism growth and real exchange rates documented for the time period prior to the financial crisis continues to hold. On the one hand, it could be that this relationship has broken down, for example on the back of the vertical fragmentation of supply chains across countries that annihilate the incentives to shut domestic markets to foreign producers. If so, fears of a creeping rise in protectionism would be unfounded and efforts to contain protectionism should be redirected to other policy issues. On the other hand, if the relationship continues to hold and the limited protectionist response is due to one-off factors for example the existence of social safety nets and concerted stimulus packages protectionism may indeed resurface. This is all the more relevant as fiscal positions in many countries around the globe have been stretched to the extent that many governments have endorsed tight austerity measures. Against this background, in this paper we analyse the relationship between growth, competitiveness and trade protectionism for G20 economies for the time period since the financial crisis. In particular, we estimate bilateral regressions of the number of trade-restrictive measures implemented by each G20 economy against its trading partners on domestic and trading partner's GDP growth as well as the real bilateral exchange rate. We use novel and comprehensive data on trade policies since the financial crisis compiled by Global Trade Alert. In particular, the data we use cover a wide range of different types of trade policies, for example traditional forms of protectionist policies such as trade defence and tariff measures. Importantly, the data we use also cover "murky" trade policy measures which have been shown to be a particularly important dimension of trade policies since the financial crisis. Murky trade policy resorts to state measures that may at least potentially abuse policy space granted in international trade agreements or that are beyond the latters reach in order to discriminate against foreign producers, for example health and safety regulations or buy-local clauses in stimulus and bail out packages. Our main empirical results are that the relationship between growth, competitiveness and trade protectionism documented for the time period prior to the financial crisis continues to hold, and that this finding holds for a wide array of contemporary trade policies, including murky measures. Moreover, we also find that trade policies of G20 advanced economies responded more strongly to changes in domestic growth and real exchange rates than those of G20 emerging market economies. Furthermore, we find that G20 economies trade policies vis--vis other G20 economies were less responsive to changes in competitiveness than those pursued vis--vis non-G20 economies. Our results suggest that especially in light of the sluggish recovery the global economy continues to be exposed to the risk of a creeping return of trade protectionism.
Introduction
The eruption of the financial crisis was followed by a sharp global economic downturn and a collapse in world trade. Interestingly, existing evidence suggests that the protectionist response to this slowdown in global economic activity has been remarkably modest (Rodrik, 2009; Bown, 2011a) . The restraint in global protectionist activity appears particularly benign in light of firmly established evidence for the decades prior to the financial crisis documenting that countries typically adopted trade-restrictive policies when they experienced recessions and/or losses in competitiveness through an appreciation of the real exchange rate; some evidence also suggests that countries erected trade barriers when their trading partners experienced weaker growth. 1 The combination of a sharp global economic downturn and the sluggish recovery from the financial crisis on the one hand and the muted protectionist activity on the other hand thus raise the question whether the relationship between growth, real exchange rates and trade protectionism has broken down more recently, or whether the global economy might still be exposed to the risk of a creeping return of trade protectionism.
In order to shed light on this question, we use novel data released by Global Trade Alert (GTA) which cover a wide array of trade policies, ranging from traditional trade policies such as tariff or trade defence to non-traditional policies with discriminatory potential-so-called "murky" measures-implemented by more than 140 countries since GTA's inception in 2008. We estimate bilateral regressions of the number of newly implemented trade-restrictive measures on the real bilateral exchange rate, implementing country's and affected trading partner's real GDP growth. We find that in the period since the financial crisis-despite the overall limited recourse to trade protectionism-countries did adopt trade-restrictive policies when they experienced weaker domestic growth and losses in competitiveness through an appreciation of the real exchange rate. Moreover, in contrast to the evidence from the decades prior to the financial crisis we find that G20 economies refrained from erecting trade barriers against trading partners which experienced their own economic downturn. In addition, we find that trade policies of G20 advanced economies (AEs) responded more strongly to changes in domestic growth and real exchange rates than those of G20 emerging market economies (EMEs). Finally, we find that trade policies of G20 economies vis-à-vis other G20 economies were less responsive to losses in competitiveness through an appreciation of the real exchange rate than trade policies of G20 economies vis-à-vis non-G20 economies.
The innovations to the literature our paper provides are twofold. First, our paper is the first to provide robust empirical evidence showing that despite the overall limited recourse to trade protectionism in the period since the financial crisis, countries did systematically respond to recessions and losses in competitiveness through an appreciation of the real exchange rate by adopting trade-restrictive policies. Second, in establishing this evidence we consider dimensions of trade policy that stretch beyond tariffs and trade defence measures and that have so far not been considered in this literature; importantly, the trade policy data we consider include "murky" measures, that is, state measures which at least potentially abuse policy space granted in international trade agreements or that are beyond the latter's reach in order to discriminate against foreign producers; examples for "murky" measures include health and safety regulations or buy-local clauses in stimulus and bail-out packages. Our results suggest that the relationship between growth, real exchange rates and trade protectionism for the time period since the financial crisis holds both for traditional and non-traditional "murky" trade policy measures.
The rest of this paper is organised as follows. We first review the existing empirical literature on the relationship between growth, real exchange rates and trade protectionism as well as on the protectionist response to the financial crisis in Section 2. In Section 3, we describe and analyse the dataset on trade policies that underlies our empirical analysis. Section 4 presents our empirical model and core results. Extensive robustness checks are discussed in Section 5. Finally, Section 6 concludes.
Related Literature
Our paper is related to two strands of the literature. First, our paper contributes to the empirical literature on the relationship between growth, real exchange rates and trade protectionism. In general, the evidence put forth in this literature suggests that there existed a close relationship between growth, real exchange rates and trade protectionism before the financial crisis. For the time period from 1980 to 1998, Knetter and Prusa (2003) detect a negative relationship between declines in domestic growth and losses in competitiveness through an appreciation of the real exchange rate on the the one hand and anti-dumping (AD) filings for the US, the EU, Australia, and Canada against their main trading partners on the other hand. Using aggregate instead of bilateral data in order to extend the time-series coverage back to 1947, Irwin (2005) confirms the results of Knetter and Prusa (2003) for the US. Bown (2008) analyses data on 28 industries in Argentina, Brazil, Colombia, India, Indonesia, Mexico, Peru, Turkey and Venezuela over the time period from 1995 to 2004, and finds that declines in domestic growth and losses in competitiveness increased the probability of an industry filing for an AD investigation. Focusing on trading partners' economic conditions, Crowley (2011) sets up a two-stage binary choice model with selection for AD filings by 28 US industries and AD decisions by the US government against 49 trading partners for the time period from 1980 to 2001; she finds that weak growth in trading partners' economies increased the likelihood of a US industry submitting an AD filing and the authorities imposing (preliminary) duties. Bown and Crowley (2013) analyse data on AD and global as well as China-specific safeguard initiations for the time period from 1988 to 2008 for the US, the EU, Australia, South Korea and Canada. They find that losses in competitiveness through an appreciation of the real exchange rate and rising domestic unemployment were typically associated with an increase in the number of trade defence investigations initiated; they also find that trade defence investigations were typically initiated against trading partners that were going through their own periods of weak economic growth. Bown and Crowley (2012) adopt the framework of Bown and Crowley (2013) and apply it to data for 13 EMEs over the time period from 1995 to 2008. As for AEs in Bown and Crowley (2013) , Bown and Crowley (2012) find that losses in competitiveness and weak domestic growth were typically followed by a higher demand for trade defence measures. Finally, Pelc and Davis (2012) study data on trade defence investigations for 23 advanced, emerging market and developing economies over the time period from 1997 to 2009, and find that a domestic crisis increased the demand for trade protectionism, but that this effect was attenuated if the crisis had a globally systemic reach. Pelc and Davis (2012) also find that losses in competitiveness through an appreciation of the real exchange rate increased the likelihood of trade defence investigations being initiated. 2 An exception in the sense that it does not find trade protectionism to be closely related to growth is the study of Rose (2012) , which investigates a large number of different trade policy measures and the business cycle for up to 180 countries over the last 40 years. While the results of Rose (2012) seem to suggest that trade protectionism has not been countercyclical, his analysis possibly suffers from problems regarding model specification and data. Most importantly, the approach of Rose (2012) does not account for the shift in the composition of trade policies that has arisen for many EMEs, which progressively used trade defence measures rather than tariffs after they joined the WTO (Bown and Crowley, 2012) .
To the best of our knowledge, to this date there exist only two studies which attempt to extend their analysis of the relationship between growth, real exchange rates and trade protectionism to the time period since the financial crisis. Crowley (2012, 2013) add interaction terms to their model in order to test whether the relationship between growth, real exchange rates and trade protectionism during the financial crisis has changed relative to the pre-crisis period. For AEs, they conclude that "the model estimates are not sufficiently robust across specifications to allow us to conclude [whether or not] there was a change in the relationship between trade policy and the exchange rate or between trade policy and domestic unemployment during the Great Recession" (Bown and Crowley, 2013, p. 12) . Similarly, for EMEs they "caution against drawing too much inference from the post-Great Recession [results] , given that identification is coming off only two [time-series observations]" (Bown and Crowley, 2012, p. 22) . Only for the relationship between trading partners' growth and trade policies do Bown and Crowley (2013) provide robust evidence for a change in the time period since the financial crisis: in contrast to the pre-crisis period, AEs refrained from imposing trade-restrictive policies against trading partners undergoing their own periods of weak economic growth. Second, our paper is motivated by the literature which finds that protectionist activity since the financial crisis was modest. For example, Bown (2011b) finds that trade policies-in particular in terms of temporary trade barriers-of major G20 economies essentially followed their precrisis trends during the years after the financial crisis. Kee et al. (2010) set up the overall trade restrictiveness indicator (OTRI) as that uniform tariff that if imposed on all home imports instead of the existing structure of tariffs and AD duties would leave aggregate imports at their current level. Kee et al. (2010) calculate the OTRI for 135 countries for 2008 and 2009, and find that there was no widespread increase in protectionism via tariffs in response to the financial crisis. Gawande et al. (2011) examine data on the difference between applied bilateral and upper-bound tariffs that are consistent with WTO commitments for Argentina, Brazil, China, India, Mexico, Turkey and South Africa. They find that most of these countries did not utilise their trade policy space in response to the financial crisis. Vandenbussche and Viegelahn (2011) fail to find a regime shift in the EU's trade policy in terms of AD investigation initiations after the financial crisis. Vandenbussche and Viegelahn (2011) also fail to detect an increase in the EU's most-favored nation tariff rates after the financial crisis. Finally, it its latest Report on G20 Trade and Investment Measures also the World Trade Organization reaches the conclusion that "on the whole, most countries have, so far, resisted resorting to widespread protectionism" (WTO, 2013) . 3 Our paper contributes to the literature along two dimensions. First, given the firmly-established evidence for a relationship between growth, real exchange rates and trade protectionism for the decades prior to the financial crisis and the limited protectionist activity since then, it is natural to ask whether this relationship has broken down more recently, or whether the sluggish recovery of the global economy may give rise to a creeping return of trade protectionism at some point further down the road; to date, there does not exist conclusive empirical evidence that could shed light on this question. Second, in contrast to the existing empirical literature on the relationship between growth, real exchange rates and trade protectionism we consider trade policies that stretch beyond tariffs and trade defence measures. This broadening of perspective seems to be warranted by several trade policy observers arguing that governments progressively resort to "murky" measures-state measures that at least potentially abuse policy space granted in international trade agreements or that are beyond the latter's reach in order to discriminate against foreign producers (Baldwin and Evenett, 2009; Evenett and Wermelinger, 2010; Cernat and Madsen, 2011) . The need to broaden the perspective to include these new types of trade policy measures is further corroborated by empirical evidence which suggests that these have a stronger effect on trade flows than traditional trade policies (Henn and McDonald, 2011) .
Our paper aims to fill these gaps: We provide robust empirical evidence which shows thatdespite the limited overall protectionist activity since the financial crisis-the relationship be-tween growth, real exchange rates and trade protectionism continues to hold; and that it also applies to the recently important "murky" trade policies.
Global Trade Alert Data
GTA is an independent initiative created in 2008 in order to monitor trade policies after the financial crisis. 4 As of today, GTA provides the most comprehensive dataset on trade policy measures implemented since 2009. 5 For each newly implemented trade policy measure the GTA dataset features information on: trade policy measure category; whether the measure is trade-restrictive or trade-liberalising; date of inception; date of reporting in the GTA dataset; duration over which the measure will be in place; countries, sectors and product lines affected. As of April 2013, the GTA dataset documents around 2,600 trade policy measures that have been implemented by 140 countries since 2009. The collection of this data is carried out by regional GTA nodes which monitor trade policy in their region. In addition to the regional nodes, third parties are encouraged to report the implementation of trade policy measures for scrutiny as well.
There exist only few empirical studies which have used the GTA dataset so far. One example is Henn and McDonald (2011) who estimate the effects of newly implemented trade-restrictive measures on bilateral trade flows, finding that only a marginal fraction of the decline in world trade until 2010 can be attributed to protectionist trade policies. Evenett et al. (2011) test empirically the cross-sectional predictions of the Grossman and Helpman (1994) model for trade policy determination using the GTA dataset for the time period from 2008 to 2010. In particular, Evenett et al. (2011) argue that traditional trade policy models fail to account for the role played by international trade agreements and the progressive fragmentation of supply chains across countries. Finally, Boffa and Olarreaga (2012) investigate whether trade policies since the financial crisis have been driven by retaliation using the GTA dataset. Table 1 presents the number of newly implemented trade policy measures per trade category in the GTA dataset. We divide the trade policy measures reported in the GTA dataset into three categories: "murky" measures, traditional measures and a residual category, labeled nontariff barriers by GTA. Table 1 illustrates that "murky" measures have been a quantitatively important dimension of trade policy since the financial crisis, accounting for close to 40% of all newly implemented measures. The importance of "murky" measures reported in Table 1 is in 4 GTA is located at the University of St. Gallen, and is directed and advised by Professors Simon Evenett and Richard Baldwin, respectively.
5 The WTO and the EC also provide datasets on trade policy measures implemented since the financial crisis. However, we do not use the data underlying WTO (2012) owing to the fact that it does not include "murky" measures of trade protectionism. The data underlying European Commission (2012) suffer from similar shortcomings, and in addition cover only a much smaller set of countries. Finally, the Temporary Trade Barriers Database (Bown, 2010) covers data on trade defence measures only.
line with the oft-cited change in trade policies after the financial crisis (Baldwin and Evenett, 2009; Evenett and Wermelinger, 2010; Cernat and Madsen, 2011) . This stresses the importance of considering "murky" measures along with traditional trade policy measures in the analysis of the relationship between growth, real exchange rates and trade protectionism. 6
Unfortunately, analysis of trends in trade protectionism using the GTA dataset is not straightforward. Since national governments are not required to report to GTA when they implement a trade policy measure, GTA needs to carry out its own data gathering; as a result, the implementation of a trade-related measure may be detected and reported by GTA only with a lag; in this case, the comparison of the numbers of trade policy measures that were implemented at two different points in time is blurred. For example, it is a priori unclear to what extent the declining trend in the number of newly implemented trade-restrictive measures across all countries displayed in Figure 1 is due to weakening protectionist momentum, or the fact that as of April 2013 GTA staff has had much less time to detect and report trade-restrictive measures that were implemented in 2013Q1 than it has had for those that were implemented in 2009Q1. 7 ,8 In the descriptive analysis carried out in this section, we address the distortion caused by reporting lags by considering the ratio between newly implemented trade-restrictive measures and newly implemented trade-liberalising measures in each quarter; we refer to this metric as the "red-to-green" ratio in the following. Figure 2 depicts the evolution of the red-to-green ratio for AEs as well as for EMEs and developing countries in Latin America, Asia, the former Soviet Union and Africa for all trade policy measure categories listed in Table 1 . The upper panel in Figure 2 suggests that the immediate response to the financial crisis was notably protectionist in AEs: the number of newly implemented trade-restrictive measures was substantially larger than the corresponding number of trade-liberalising measures. Splitting the total number of traderestrictive and trade-liberalising measures into traditional and "murky" trade policy measures and calculating the corresponding red-to-green ratios, suggests that the initial spike in AEs was primarily due to the extensive use of "murky" measures (see the lower panel in Figure 2 ): at the height of the financial crisis bail-out and state aid measures accounted for 40% of all newly implemented trade-restrictive measures, and about 75% of these bail-out measures were implemented in AEs. After the height of the financial crisis, however, protectionist pressures eased in AEs. In contrast, in EMEs and developing countries around the world protectionist momentum as measured by the red-to-green ratio has been broadly stable since the financial crisis. Figure 3 suggests that trade policy agendas have been different across economies even after the height of the financial crisis. For instance, "murky" protectionism (in particular in the form of bail-out and state aid) has been important in Russia, China and in AEs in general. Trade defence has been an important element of trade policy in Brazil, China, the US and Argentina, but less so in the EU and in Russia (which joined the WTO only in August 2012). Tariff measures did play some role for Brazil and Russia, but did not account for a large share of all implemented trade-restrictive measures in the other four economies. Finally, the trade policy agenda of Argentina has been dominated by recourse to non-tariff barriers. The heterogeneity in the trade policy agendas of these selected countries and the widespread use of non-traditional, "murky" measures underlines that focusing only on tariffs or trade defence is likely to miss important aspects of contemporary trade protectionism.
Finally, Table 2 provides information on the distribution of newly implemented trade-restrictive measures across implementing G20 economies and affected economies that is considered in our regressions in Section 4. The table reports for each G20 economy the number of newly implemented trade-restrictive measures (first column), the total number of trading partners affected (second column), and the average number of trade-restrictive measures by which each of the trading partners was affected (third column). The table also presents these figures splitting the affected countries into G20 (columns four and five) and non-G20 economies (columns six and seven). For instance, between 2009Q1 and 2012Q2 Argentina implemented 212 trade-restrictive measures which affected 51 economies (17 G20 economies and 34 non-G20 economies). On average, each of these newly implemented measures targeted 33 economies. While Table 2 suggests that there is a large variation in the use of trade-restrictive measures across G20 economies, G20 EMEs stand out as having resorted much more frequently to trade-restrictive policies than G20 AEs. Moreover, as displayed in columns (5) and (7), G20 economies have erected more trade barriers against other G20 economies than against non-G20 economies, most likely owing to trade volumes among G20 economies being substantially larger than between G20 and non-G20 economies.
Empirical Model and Results
Empirical Model
The sample we consider in our empirical analysis spans the time period from 2009Q1 to 2012Q2 and includes observations on trade-restrictive measures implemented by all G20 economies vis-à-vis their trading partners. 9 Table 3 presents the number of newly implemented trade policy measures per trade category and weighted by the number of affected trading partners as they enter our regressions. 10 For each G20 economy, the set of trading partners comprises all countries for which we were able to find (i) data on growth and real exchange rates, and for which (ii) GTA reports at least one trade-related measure that has been implemented over the period under review (see Table 2 for an overview of the number of trading partners of each G20 economy included in the regression sample).
We follow the existing literature and consider the number of trade-restrictive measures y ijt implemented by country i against country j in quarter t as dependent variable (Knetter and Prusa, 2003; Crowley, 2012, 2013) . 11 ,12 Because many of the trade policy measures we consider in this paper are implemented against individual trading partners, we expect sharper results from using bilateral rather than aggregate data and regressions (Knetter and Prusa, 2003) . 13 In particular, we relate the number of trade-restrictive measures implemented by country i against trading partner j in quarter t, y ijt , to (100 times) the first differences of the logarithm of the real bilateral exchange rate between countries i and j, year-on-year real GDP growth of the implementing country i, and year-on-year real GDP growth of the affected country j.
We use year-on-year growth rates for real GDP in order to be able to include China, which accounts for a large number of trade-restrictive measures implemented since the financial crisis. We obtain year-on-year real GDP growth data from the IMF's International Financial Statistics database. We consider GDP instead of the unemployment rate as a measure of real activity because the latter is available for a smaller set of countries only, and because it is likely to be subject to substantial measurement error for EMEs and developing countries. Data on the real bilateral exchange rate is obtained from the Economic Research Service of the U.S. Department of Agriculture. The bilateral exchange rate is denoted in terms of units of the currency of country j per unit of the currency of the domestic country i; thus, an increase of the real bilateral exchange rate represents an appreciation of the domestic currency and a loss in competitiveness through an appreciation of the real exchange rate of the domestic economy. Table 4 presents descriptive statistics for our dependent and explanatory variables.
We account for the integer nature of the dependent variable (the number of newly implemented trade-restrictive measures) by considering a non-linear regression model. As our dependent variable displays over-dispersion, assuming a standard Poisson distribution is inappropriate. 14 Therefore, we consider a negative binomial regression model, which can be derived by introducing random variation into the conditional mean of the standard Poisson model (Hausman et al., 1984) . Denoting by λ ijt = e (x ijt β) the conditional mean of the Poisson distribution given the vector of explanatory variables x ijt , following Greene (2008) one can write
where u ijt = e ǫ ijt introduces unobserved random heterogeneity in the conditional mean of the Poisson distribution and is assumed to follow a Gamma distribution. We include countrypair and time fixed effects in x ijt in order to control for unobserved, country-pair specific, time-invariant heterogeneity and unobserved common factors, respectively. For example, the country-pair fixed effects pick up systematic variation in the number of newly implemented trade-restrictive measures stemming from differences in country(-pair) size; 15 the time fixed effects, in turn, capture the bias in the time-series variation in the GTA dataset introduced by reporting lags, see Section 3. 16 In order to further mitigate the possible impact of reporting lags on our results, our sample only runs until 2012Q2, although the GTA dataset also covers 2013Q1 as of April 2013. This we do because the variation in the reporting lags should be smaller for time periods farther in the past. 17 In Section 5, we carry out a number of robustness checks in which we adopt alternative approaches to account for the reporting lags in the GTA dataset.
Following standard practice for negative binomial regressions, we report incidence rate ratios 14 The null hypotheses that the variance is equal to one-implying a Poisson distribution for the dependent variable-can be rejected at the 1% significance level based on a likelihood ratio test.
15 Country-pair fixed effects would fail to control for this size effect if relative bilateral trade volumes changed over time. However, IMF Direction of Trade Statistics suggest that for the G20 countries there has not been a noteworthy change in bilateral trade shares over the time period from 2008 to 2012: the average change has been virtually nil, with a standard deviation of only 1.6 percentage points. 16 We do not account for country-pair heterogeneity in the slope coefficients β that could arise, for example, through the existence of multilateral free trade agreements, such as the EU's single market. Notice, however, that if such heterogeneity amounts to slope coefficients being zero for some country pairs, a positive (negative) pooled slope estimate will reflect that the average of the true country-pair specific slope coefficients is positive (negative).
17 Our results are robust to extending the sample to 2013Q1. The results are available upon request.
(IRR) instead of the coefficient estimates β. For example, an IRR of 1.01 means that if the value of the corresponding regressor was increased by one unit, then the count of newly implemented trade-restrictive measures y ijt would increase by one percent. Analogously, an IRR of 0.99 means that if the value of the corresponding regressor was increased by one unit, then the count of newly implemented trade-restrictive measures y ijt would decline by one percent.
Empirical Results
Baseline Results
The results for the incidence rate ratio estimates for our baseline specification are presented in column (1) of Table 5 . Our main findings regarding the relationship between growth, real exchange rates and trade protectionism since the financial crisis are the following: First, countries implemented more trade-restrictive measures when they experienced lower growth; a drop in growth in country i by one percentage point typically triggered an increase in the number of trade-restrictive measures implemented against trading partner j by 4.4%. Second, countries implemented more trade-restrictive measures when their competitiveness deteriorated; a one percent real appreciation of country i's currency was typically associated with an increase in the number of newly implemented trade-restrictive measures against trading partner j by 1%. Finally, we find that trading partner's growth was unrelated to the trade policies of G20 economies in the period since the financial crisis. Our results, thus, offer an explanation that may reconcile the limited overall recourse to trade-restrictive policies in the presence of a systematic relationship between growth and trade protectionism: the reluctance of countries to erect trade barriers against trading partners that experienced weaker economic growth. 18
These results demonstrate that the relationship between domestic growth and real exchange rates on the one hand and protectionist activity on the other hand documented extensively for the pre-crisis period continues to hold in the period since the financial crisis. In addition, our results illustrate that this relationship is not confined to traditional trade policies such as tariff and trade defence measures, but also holds when the recently important dimension of "murky" protectionism is considered as well. Moreover, we find that after the financial crisis countries have refrained from pursuing protectionist policies against trading partners which experience their own periods of weak economic growth. Notice, that this result contrasts with the evidence for the decades prior to the financial crisis, which suggests that countries imposed trade-restrictive policies against trading partners experiencing lower growth (Bown and Crowley, 2013) ; this 18 The literature has suggested a number of additional potential reasons for the modest protectionist activity since the financial crisis: favorable exchange rate developments in crisis-struck economies, the existence of social safety nets in advanced economies, concerted stimulus packages, by now difficult-to-change national legislations on trade liberalization, the increased lobbying power of export sectors, the lack of policy space due to World Trade Organization (WTO) rules and regional trade agreements as well as the progressive vertical fragmentation of supply chains across countries (Dadush et al., 2011; Gawande et al., 2011; Bown and Crowley, 2013) . result may be one explanation for the limited overall protectionist activity since the financial crisis.
Results by Implementing Country Groups
The GTA dataset features information on trade-restrictive measures for all G20 economies and thus allows us to test whether the relationship between growth, real exchange rates and trade protectionism displays heterogeneity across country groups. Columns (2) and (3) of Table 5 present the regression results for samples split by whether the trade policy measure implementing country is a G20 AE or a G20 EME. The findings for the subsamples are qualitatively unchanged relative to the baseline specification: lower domestic GDP growth and an appreciation of the real exchange rate were typically followed by an increase in the number of newly implemented traderestrictive measures, both in G20 AEs as well as in G20 EMEs; moreover, neither G20 AEs nor G20 EMEs considered their trading partners' GDP growth when erecting trade barriers. However, there exist quantitative differences between the regression results for G20 AEs and G20 EMEs. The statistics in column (4) refer to tests for equality of the coefficient estimates of G20 AEs and G20 EMEs. 19 The test statistic for the coefficients of the real bilateral exchange rate is statistically significant, suggesting that the relationship between changes in real exchange rates and trade protectionism has been weaker for G20 EMEs than for G20 AEs. Similarly, the test statistic for the coefficients of domestic GDP growth are statistically significant as well, implying that the negative impact of changes in domestic growth on protectionist activity has been weaker for G20 EMEs than for G20 AEs.
Taken together, our results suggest that the protectionist response of G20 governments' trade policies to changes in domestic growth and real exchange rates since the financial crisis has been weaker for G20 EMEs than for G20 AEs. Notice, however, that this does not necessarily imply that G20 EMEs resorted less to trade protectionism than G20 AEs. Figure 4 displays the coefficient estimates of a regression which includes interactions of the G20 EME dummy variable and the time fixed effects. 20 These interactions reflect the percentage difference between the number of trade-restrictive measures implemented by G20 EMEs and the number of measures implemented by G20 AEs in a given quarter, after controlling for domestic and trading partner GDP growth, changes in real exchange rates and differences in the coefficients of these three regressors as well country-pair and time fixed effects. Figure 4 illustrates that this difference has not been statistically significantly different from zero in the period between 2009Q1 and 2010Q3. However, in four out of the seven most recent quarters in our sample, G20 EMEs implemented statistically significantly more trade-restrictive measures than G20 AEs. In 2012Q2, this difference peaked at 127%, suggesting that G20 EMEs implemented more than twice as many trade-restrictive measures as G20 AEs, after controlling for domestic and trading partner growth as well as changes in real exchange rates.
Results by Affected Country Groups
Next, we examine whether the trade policy responses of G20 countries to changes in GDP growth and real exchange rates differed across affected trading partners. Columns (5) and (6) of Table 5 present estimates for the full sample split by affected trading partners. Column (5) reports results based only on observations on trade-restrictive measures implemented by G20 against other G20 countries. Analogously, the results displayed in column (6) are based on observations on trade-restrictive measures implemented by G20 against non-G20 countries only. In both cases, the qualitative pattern is essentially the same as in the baseline results. The test statistics in column (7) refer to tests for equality of the effect of changes in growth and real exchange rates on G20 trade policies vis-à-vis other G20 countries versus trade policies vis-à-vis non-G20 countries. 21 The statistically significant test statistic for the coefficient on the real bilateral exchange rate suggests that when G20 countries erected trade barriers in response to a loss in competitiveness, more trade-restrictive measures were implemented against non-G20 than against G20 countries. By contrast, there is no statistically significant evidence that the relationship between domestic growth and trade protectionism differed depending on whether or not the affected trading partner was a G20 country.
In order to test if G20 countries erected more trade barriers vis-à-vis non-G20 than vis-à-vis other G20 countries-after controlling for growth dynamics, changes in real exchange rates and differences in the corresponding coefficient estimates as well as country pair and time fixed effects-we consider a regression which includes interaction terms between the non-G20 affected trading partner dummy and the time fixed effects. Figure 5 illustrates that at the height of the financial crisis in 2009 and early 2010 G20 countries had, in fact, implemented more traderestrictive measures against non-G20 than against other G20 countries, at least after holding constant the effects of other determinants. The percentage difference peaked in early 2009, when the number of trade barriers erected by G20 countries against non-G20 countries exceeded the number of trade barriers implemented against other G20 countries by more than 50%. Notice that this result is not inconsistent with our finding that G20 countries on average imposed more trade-restrictive policies against other G20 countries (see Table 2 ). As discussed in Section 3, country-pair fixed effects control for the fact that trade volumes-and, correspondingly, the number of newly implemented trade-restrictive measures-among G20 countries are substantially larger than between G20 and non-G20 countries. Our results illustrate that after controlling for this size effect, at the height of the financial crisis G20 trade policies vis-à-vis non-G20 countries were considerably more protectionist than those vis-à-vis countries under the G20 umbrella.
Taken together, these results suggest that since 2009 G20 trade policies vis-à-vis other G20 countries were less protectionist overall and responded less strongly to changes in real exchange rates than those pursued vis-à-vis non-G20 economies. One possible explanation for this finding is international cooperation among G20 economies. 22
Results by Trade Policy Measure
Finally, we examine whether or not our baseline findings on the relationship between growth, real exchange rates and trade protectionism are confined to specific dimensions of trade policy. Based on the classification laid out in Table 3 , we first distinguish between "murky" and traditional, non-"murky" measures. Second, we restrict the dependent variable to trade defence measures (excluding initiations). This is of interest because the majority of studies documenting the relationship between growth, real exchange rates and trade protectionism has focused on trade defence measures (see Section 2). Finally, we restrict the dependent variable to tariffs, which account for the largest share in total measures in the GTA dataset (see Table 3 ).
Columns (1) to (4) of Table 6 demonstrate that the relationship between growth, real exchange rates and trade protectionism is neither confined to traditional trade policy measures in general, nor to trade defence measures in particular, but also applies to "murky" measures. 23 This result has two implications. First, it highlights the importance of considering the multiple dimensions of trade policy when analysing the relationship between macroeconomic factors and protectionist policies. Second, the result may partly explain the muted protectionist activity since the financial crisis documented in many studies that consider only traditional trade policy measures: As suggested by the significant coefficients in column (1), governments have responded to weak growth and losses in competitiveness by erecting new "murky" measures, implying that governments may have partly substituted "murky" measures for traditional policy measures (Gawande et al., 2011; Kee et al., 2010; Bown, 2011b) ; focusing only on traditional measures, thus, falls short of grasping the entire universe of trade protectionist activities over recent years.
Robustness
We test the sensitivity of our baseline results to changes in (i) the choice and specification of the dependent variable and the explanatory variables, (ii) the way reporting lags are addressed and (iii) the model specification.
Robustness to Choice and Specification of Dependent Variable and Explanatory Variables
The sensitivity tests of our baseline results to changes in the choice of the dependent variable are twofold. First, we replace the number of newly implemented trade-restrictive measures by what we call the "red-minus-green" count: the difference between the number of newly implemented trade-restrictive and trade-liberalising measures. 24 This is an interesting alternative choice for our dependent variable as countries which implement more trade-restrictive measures could at the same time also implement more trade-liberalising measures; in that case, these countries should not necessarily be flagged as having pursued more protectionist trade policies. Second, we include the observations on trade defence investigation initiations-that have so far been excluded-in our sample (see the discussion in Section 3). Columns (1) and (2) of Table 7 demonstrate that our results do not change with any of the two alternative choices for the dependent variable.
Next, we check the robustness of our results to changes in the choice and the lag structure of the explanatory variables. Column (3) in Table 7 reports results for a specification in which we replace domestic and trading partners' GDP growth by the change in the corresponding unemployment rate. 25 In line with our baseline results, the IRR of the domestic unemployment rate is larger than unity: A higher unemployment rate in the domestic economy has been associated with an increase in the number of trade-restrictive measures implemented. Also in line with our baseline results, there is no evidence that deteriorating labor market conditions abroad have induced governments to adopt trade-restrictive policies. Our results are therefore also robust to the choice of the measure for real activity. Another robustness check we carry out concerns the timing of the explanatory variables. As the implementation of trade-restrictive measures may take more than a quarter because of time-demanding legal processes, column (4) reports results from a regression in which the second lags of all explanatory variables are substituted for the first lags from the baseline specification. None of our results is affected by this change in the lag structure.
24 We do not consider robustness checks based on the red-to-green ratio considered in Section 3 as this metric cannot be calculated for the large number of country-pair-quarter observations which have a zero count of tradeliberalising measures.
25 As for GDP growth, the unemployment rate is measured as the year-on-year change (in percentage points).
Robustness to Alternative Approaches to Addressing Reporting Lags
Next, we check the sensitivity of our results to alternative approaches to addressing the reporting lags in the GTA dataset. As discussed in Section 3, reporting lags are likely to entail underestimation of recent protectionist pressures. As a consequence, they may lead to failure of finding evidence for a relationship between growth, real exchange rates and trade protectionism, in particular when country-pair fixed effects are entered in the panel regression in order to account for unobserved, time-invariant factors: The inclusion of fixed effects implies that only the within country-pair variation over time is exploited in order to identify the relationship between growth, real exchange rates and trade protectionism; unfortunately, owing to reporting lags the time-series variation in the GTA dataset is biased towards displaying less protectionist activity in more recent periods, and this may bias our coefficient estimates towards zero.
As a first alternative to the time fixed effects in our baseline specification we consider a linear time trend. This alternative specification has the advantage to render our results comparable with the existing literature (Bown and Crowley, 2013; Crowley, 2011) . The results in column (5) of Table 7 confirm our baseline results. However, the specification with linear time trendwhich we deem to be inferior to our baseline specification with time fixed effects-suggests that trading partner's growth had a tempering effect on trade policies of G20 economies. This result contrasts with findings for the pre-crisis period in much of the literature (Bown and Crowley, 2013; Crowley, 2011) , but is consistent with the rationale put forth by Pelc and Davis (2012) who argue that in times of a global crisis the likelihood of retaliation is higher, so that governments shy away from protectionist trade policies.
Including a linear time trend to account for reporting lags requires that the downward bias in the number of newly implemented trade-restrictive measures reported by GTA increases linearly over time. However, in case the data gathering process by GTA has improved over time this bias would grow in a non-linear fashion. Specifically, newly implemented trade-related measures may have been detected with a relatively larger lag at the early stages of GTA, when it was still in progress of setting up regional nodes to improve data collection. This suggests that the bias would grow when considering more recent quarters rather than periods farther in the past, but would do so at a decreasing rate. To address a non-linear reporting lag, we consider an alternative specification with a quadratic time trend. Column (6) in Table 7 suggests that our baseline results remain unchanged.
So far we have assumed that reporting lags are homogenous across countries, both in the time fixed effects as well as in the linear and quadratic time trend specifications. However, it may be the case that the extent of under-reporting in more recent quarters has been less pronounced in some more visible economies in which the data collection process is more comprehensive than in some other economies in which the regional nodes may be less well organised. To control for this heterogeneity in the reporting lags, we add implementing country-specific time trends to our baseline specification. The results reported in column (7) in Table 7 are similar to those from the baseline.
Finally, another way to address the reporting lags is to consider the number of newly implemented trade-restrictive measures reported by GTA up to a fixed reporting lag as dependent variable: Figure 6 plots the evolution of the number of trade-restrictive measures that were implemented in period t and that were reported in the GTA data in period t + h, with each line representing a different reporting lag h = 0, 1, 2, . . . , 15. For example, there were no traderestrictive measures that were (i) implemented in 2009Q1 and (ii) reported by GTA as of 2009Q1, that is, up to a reporting lag of zero; in contrast, as of 2009Q4 (up to a reporting lag of three) GTA reports about 120 trade-restrictive measures that were implemented in 2009Q1. Investigating the evolution of the total number of newly implemented trade-restrictive measures up to a fixed reporting lag in Figure 6 suggests that protectionist momentum has, at the least, not strengthened since the financial crisis. Column (8) in Table 7 reports results from a regression in which the dependent variable is the number of newly implemented trade-restrictive measures reported by GTA up to a fixed reporting lag of zero. The results suggest that also with this second alternative approach to addressing the reporting lag problem our baseline results are unchanged. 26
Robustness to Alternative Model Specifications
The sensitivity tests of our results to alternative model specifications are fourfold. We start by testing wether or not our results are robust to the choice of empirical model framework. Our baseline model accounts for the non-negative count nature of our dependent variable and assumes that the latter follows a negative binomial distribution. However, ignoring the count nature of the number of newly implemented trade-restrictive measures and relaxing the assumption on its distribution by running a linear regression with country-pair and time fixed effects yields very similar results (see column (1) in Table 8 ). To further test how the estimation technique may influence the estimated parameters, we employ the Poisson pseudo-maximum likelihood estimator-an estimator which allows for consistent estimation for the case in which the dependent variable follows a Poisson distribution but displays over-dispersion-as proposed by Santos Silva and Tenreyro (2011) . Column (2) in Table 8 shows that our main findings are qualitatively not affected by this alternative choice of modeling framework.
Next, we allow for persistence in trade policies in three ways. First, we add the first lag of the dependent variable to the baseline negative binomial regression model. Next, we consider a linear panel model by including a lagged dependent variable as regressor. To this end, we use a GMM estimator in order to address the endogeneity bias that arises due to the short length of 26 The results are unchanged for all fixed reporting lags up to six quarters. Results are available upon request.
our panel (T = 14). 27 Employing the GMM estimator has an additional advantage compared to the standard approach, namely that it controls for simultaneous endogeneity of the explanatory variables. Finally, we add the lagged stock of trade-restrictive measures as a regressor to the baseline specification. 28 While the result in column (3) in Table 8 suggests that trade policies have displayed persistence since the financial crisis, the GMM estimates do not imply significant persistence (see column (4)). More importantly, however, the baseline findings regarding the existence of a relationship between growth, real exchange rates and trade protectionism are unchanged in both specifications. Moreover, the GMM results in column (4) suggest that our baseline estimates are unlikely to be driven by an endogeneity bias. Interestingly-but not inconsistent with the notion of trade policies potentially displaying persistence-the IRR estimate of the lagged stock of trade-restrictive measures in column (5) being below unity suggests that countries that have accumulated a greater stock of trade-restrictive measures in the past have tended to implement fewer trade barriers in period t.
As an additional specification test we correct standard errors for heteroscedasticity and cluster them at the level of the implementing country, as our baseline results could be driven by implementing country-specific shocks that are correlated across affected countries. 29 However, as reported in column (6) in Table 8 the estimates of the coefficients of the real bilateral exchange rate and domestic GDP growth remain statistically significant when using robust standard errors.
Finally, we consider an alternative specification of the fixed effects. Instead of country-pair fixed effects, we include separate implementing and affected country fixed effects. Column (7) of Table  8 shows that our baseline results are robust to this alternative specification.
Conclusion
On the one hand, empirical evidence from the decades prior to the financial crisis has nourished fears that the persistent fragility of the global economy might give rise to a creeping return 27 The model is estimated with a reduced set of instruments in order to avoid issues resulting from instrument proliferation as discussed by Roodman (2006) . In particular, we restrict the number of lags out of which instruments are constructed to four, collapse the set of instruments and finally extract the principal components. This procedure reduces the instrument count in our model from 425 to 21. In order to further reduce the instrument count we replace the time fixed effects by a linear time trend. We also use the two-step variance matrix estimators and robust standard errors as suggested by Bun and Windmeijer (2010) .
28 The stock is obtained by cumulating for each country and each quarter the number of trade-restrictive measures that have been implemented since 2009Q1 less the number of trade-liberalising measures that have been put in place over the corresponding period.
29 The baseline regression is based on the standard computational procedure for negative binomial panel regression model implemented in Stata 12. This estimation procedure-labeled "xtnbreg"-does not allow for correcting standard errors, neither for heteroscedasticity nor for clustering. Robust standard errors in column (6) are reported based on a negative binomial least square dummy variable (at the country-pair level) estimator. However, this procedure is computationally very extensive. For this reason, and in the light of the results reported in column (6), we use the standard "xtnbreg" command throughout the paper. of trade protectionism. In all likelihood, this would depress the global economy, possibly to a similar extent as during the Great Depression in the 1930s. This fear has been exemplified by the titles of the four most recent GTA Reports: "Protectionist's Quiet Return", "Débâcle", "Trade Tensions Mount" and "Resolve Falters As Global Prospects Worsen". On the other hand, because existing evidence suggests that so far protectionist activity since the financial crisis has been muted, one could be tempted to think that international peer pressure, trade policy rules, and the progressive vertical fragmentation of supply chains across countries could have made trade wars a remote threat. This paper contributes to this discussion by providing robust empirical evidence showing that the specter of protectionism has not banished: We find that weak domestic growth and losses in competitiveness through an appreciation of the real exchange rate continue to induce governments to resort to protectionist trade policies. As a consequence, it should be clear that the longer it takes for the global economy to recover, the more hazardous it is to believe that trade protectionism will remain contained. G20 governments have to withstand demands for trade protectionism, and five years after the financial crisis this becomes more difficult the longer their economies do not gain momentum. Thus, efforts in order to strengthen peer pressure, monitoring and international cooperation need to be undertaken ever more forcefully. Note: The solid black line displays the evolution of the coefficient estimates of the interaction terms of the G20 EME dummy variable and the time fixed effects (see Section 4.2.2). The dashed lines represent the 95% confidence bands. Notice, that, here, coefficient estimatesβ are reported instead of IRRs, withβ = log(IRR). Reporting lag 0 Reporting lag 3 Reporting lag 6
A Figures
Note: The figure displays the evolution of the number of newly implemented trade-restrictive measures (red, amber and expired green) in the GTA database aggregated across countries for reporting lags h = 0, 3, 6. Note: In the first (third) column, the table reports the number of trade-restrictive (trade-liberalising) measures considered in the sample of the empirical analysis for each trade measure category. The second (fourth) column reports the share of trade-related measures from a specific trade measure category in the total number of newly implemented trade-restrictive or liberalising measures. Notice that the sum of trade-restrictive and liberalising measures exceeds the number of entries considered in the data sample of the empirical analysis as the GTA assigns some of the measures implemented to multiple trade measure categories. Notice also that we add the number of trade-liberalising measures that expire in quarter t to the number of trade-restrictive measures that are implemented in quarter t. While we deem it to be necessary to count expiring trade-liberalising as newly implemented trade restrictive measures in order to adequately reflect protectionist activity, it should be noticed that our empirical results presented in Section 4 do not hinge on this adjustment. The results are available on request. Source: Authors' calculations based on GTA data. Note: Incidence Rate Ratios (IRR). Standard errors reported below in parentheses. Chi-square test statistics on significant differences in coefficients in square brackets. Significance levels: * p < 0.10, ** p < 0.05, *** p < 0.01. Source: Authors' calculations based on GTA data. Note: Incidence Rate Ratios (IRR). Standard errors reported below in parentheses. Notice that in a negative binomial regression framework country-pair groups are dropped from the regression sample if the dependent variable takes the value of zero for all observations within this group. For this reason, the number of observations differs across the regression samples reported above. Significance levels: * p < 0.10, ** p < 0.05, *** p < 0.01. Significance levels: * p < 0.10, ** p < 0.05, *** p < 0.01. Source: Authors' calculations based on GTA data. Note: Incidence Rate Rations (IRR). For comparability, IRRs are also reported for the linear regression models presented in columns (1) and (4). Standard errors reported below in parentheses. Based on the Hansen test of over-identifying restrictions, the null hypothesis that the instruments are satisfying the orthogonality conditions required for their employment cannot be rejected for the regression reported in column (4). Significance levels: * p < 0.10, ** p < 0.05, *** p < 0.01.
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